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EXECUTIVE SUMMARY

WATERFOWL AND STATIC WETLANDS

Development of semiarid lands in the Columbia
Basin for irrigated farming began on a large scale in
1952. As irrigation spread, ground-water storage
increased, eventually surfacing to form many
potholes, marshes, and perennial streams in depres-
sions throughout the Basin. Waterfow! quickly capi-
talized on the new habitat and the Columbia Basin
soon became the top waterfowl hunting area in
Washington.

The attractive new habitat of the Columbia Basin Irri-
gation Project (Project) was not a planned part of
irrigation development. Rather, it was a fortuitious
byproduct and, as such, was not recognized as a
legitimate purpose for development. Therefore,
protection and perpetuation of habitat and water-
fowl populations could not be legally demanded.
Lack of protection became an increasing concern as
waterfowl managers and hunters watched an alarm-
ing decline in ducks which began in the mid-1960’s
and continued through the next decade.

Objectives

Causes for the drop in waterfowl use of Project lands
could not be substantiated beyond conjecture. Spe-
cific studies were needed to determine casual
agents and to identify management alternatives to
arrest and possibly reverse declines. In addition, rec-
ommendations were needed to guide development
and management of other lands scheduled for irriga-
tion development such that wildlife, as well as agri-
culture, would have perpetual benefits.

This report focused on salient features of Project
operation, farming practices, and wildlife manage-
ment practices affecting waterfowl populations in
the Columbia Basin. Specific objectives were to
determine:

(1) Physical and biological features of ponded
water, including:

a. Limnologic/hydrologic characteristics;
b. Aquatic vegetation distribution;
c. Rough fish abundance; and
d. Nest predation;
(2) Features relating to water management:

a. Relationship of wetlands to irrigation
watercourses;

b. Wetland drainage; and
¢. Reservoir drawdowns;

(3) Farming practices (including farming on pub-
lic lands);

a. Ground water pumping;
b. Crop production; and
¢. Livestock grazing; and
(4) Institutional and social impacts:
a. Human disturbance;
b. Wetland ownership patterns; and

c. Wildlife management conflicts.

Findings
Spring and Summer

The continued enjoyment of a large waterfowl pop-
ulation in the Columbia Basin has resulted from
public ownership and management authority of a
large portion of its many wetlands. Yet, ownership
per se has no bearing on whether an area is used by
waterfowl. Physical and biological conditions, as well
as human use of a wetland, determine its value to
waterfowl.

Waterfow! abundance (density) varied between wet-
lands under private, State, and Federal control. Dur-
ing early spring, there were 30 percent more ducks
per acre on public-owned wetlands than on private
waters. From late spring through summer, State-
managed wetlands contained twice the density of
ducks as did waters managed by Federal and private
entities. Differences were related to the generally
greater littoral area of State wetlands, extensive
farming and vegetation control along shorelines of
almost all private wetlands and intensive spring fish-
eries on many Federally managed waters.

Comparisons of all study wetlands showed many fac-
tors which influence waterfowl use during spring and
summer. Wetland habitat in areas of low
topographic relief are likely to provide the best con-
ditions for spring and summer resident ducks
because they offer a relatively high amount of shal-
low littoral area rich in aquatic plants and inverte-
brates. During spring and summer, these ““saucer”
type ponds harbor two to three times as many ducks



per acre as do wetlands with steep shorelines. The
“scabrock’ lakes, with steep shoreline gradients,
generally are of less value to spring and summer
waterfow| because of a shortage of shallow areas.

However, scabrock coulees in the Basin often have
relatively flat bottoms which may be diked or water
levels regulated so as 1o provide excellent habitat for
waterfowl| production. A few waters occurring in
rough, broken, scabrock areas appeared to be poten-
tially good breeding habitat for ducks and geese, yet
birds were seldom present. Factors believed respon-
sible for waterfow! absence were human
disturbance, high carp populations, and lack of nest-
ing and brood-rearing cover as a consequence of
excessive livestock grazing and herbicide use.

Although no significant relationship between wet-
land size and waterfow! numbers was found in early
spring. duck numbers became heavily biased toward
small waters as the season progressed into summer.
Breeding pairs sought out small wetlands on which
to nest and rear young. Brood densities were highest
on ponds less than 1 acre in size, but ponds up to
5 acres still yielded relatively high brood numbers.

In the Basin, wetland formation remains a dynamic
process even though irrigation development began
over 30 years ago. Many standing water wetlands
have been drained for crop production, yet new ones
continue to form in low areas. The total area of sur-
face water is higher now than at any time in the Proj-
ect’s history. However, most of this water is
contained in a few large reservoirs. Large reservoirs
become important for wintering birds, but in terms
of duck production, many small clustered wetlands
far outstrip the brood production of large lakes and
reservoirs.

Large water bodies may produce fewer duck broods,
but they are the principal breeding area for Canada
geese in the Columbia Basin. This difference resuits
primarily from presence of islands which are favored
for nesting sites. Most smaller waters lack islands
and are unused by geese. However, successful
goose nesting has been consistently observed on
islands in ponds as small as 10 acres in size.

Too few temporary lakes were included in the study
sample to reliably describe their use by waterfowl.
Complete desiccation of ponds has little impact on
total production in the Basin at present. Yet, declin-
ing water levels on the Winchester-Frenchman Hills
wetlands indicate temporary wetlands may become
a critical factor in duck production. Extensive pump-
ing from wells for irrigation has heavily capitalized on
high ground-water tables and is believed to be an
important factor in declining surface water levels
near Winchester and Frenchman Hills Wasteways.

Ponds greater than 3-foot-maximum depth were
favored by broodrearing ducks during late spring.
Duck numbers were high on shallower marshes in
early spring, but regressed in favor of deeper waters
as summer approached.

Marshes over 3 feet deep usually maintained suffi-
cient open water to attract ducks throughout the
summer. Highest summer use by duck broods was
on wetlands which contained 25 to 75 percent open
water. Many marshes and shallow ponds in the study
area were essentially closed habitats. Approximately
34 percent of the wetlands occurring along Project
wasteways (free-flowing drains) were overgrown
with cattails and bulrushes (i.e.. 10 percent or less
open water),

From midsummer on into early fall, duck broods were
almost exclusively found on ponds which supported
abundant submergent vegetation. Lack of sub-
mergents was directly related 1o presence and abun-
dance of carp. The removal of carp is one of the most
important management efforts which can
substantially increase waterfow! use and production
on many Basin waters. Three to four times as many
ducks used waters without carp than waters having
carp.

Of paramount consideration for new irrigation devel-
opments should be the separation of water delivery
and return flow systems from spring creeks and len-
tic waters that originate from seepage. Carp
dispersion throughout the Project has been greatly
aided by canals and drainage systems. Many wet-
lands are connected only during brief periods of high
water, but nevertheless have become contaminated.
Keeping spring creeks isolated from Project water-
ways should be a high priority of future design
criteria.

Both breeding bird numbers and duck production
have been depressed by cattie grazing of wetland
areas. Data for 1976 through 1979 revealed highly
significant differences in duck brood sightings
between ungrazed and grazed areas. Both dabbler
and diver broods were two to three times more
numerous per acre on wetlands which were
ungrazed.

Present management of livestock grazing in the
Columbia Basin has generally been detrimental to
ducks and of limited value to geese. Close-cropped
vegetation associated with livestock grazing is
favored by foraging geese. But as found in this study,
grazing yields benefits to geese only in specific
areas. During spring and summer, geese benefit from
cattle grazing mainly where it occurs near estab-
lished nesting areas. As for small lakes, livestock use
provides virtually no benefits, except on the very few
areas where geese nest.



Grazing can be a most useful tool in managing water-
fow! habitat in specific situations. Most commonly,
a reduction in emergent aquatic plants (i.e., provid-
ing more open water) may be all that is necessary.
For the semi-arid Columbia Basin, indigenous upland
vegetation seldom needs to be grazed since it rarely
attains densities unfavorable to upland nesting ducks
such as maliard, teal, and gadwall. The results of this
study showed that upland grazing during any season
of the year had negative impacts on waterfowl
production.

A major problem facing managers is conflict in man-
agement programs. Livestock grazing involves one
such conflict, but nowhere is conflict more evident
and more serious than in the issue of public used of
wetlands. Waterfow! clearly need protected areas in
all seasons of the year. Yet, managers are faced with
public pressures to provide more and easier access
to ducks, not only during the hunting season, but also
for nonconsumptive viewing in spring and summer.
The situation is further complicated by establishment
of intensive spring fisheries on many Basin lakes and
ponds which generally occur at a time when ducks
begin setting up breeding territories.

Waters permanently closed to public use generaily
supported high duck densities in all seasons. Those
wetlands used for recreation throughout the year
exhibited the lowest amount of waterfowi use.
Waterfowl avoided waters during spring through
mid-summer when greatest recreational use {mainly
fishing) occurred in this same period (April-July).
Most of the latter group were potentially productive
of waterfowl and were heavily used by birds during
nonrecreational seasons. Where public use was prin-
cipally from mid-October through January (hunting
season), spring and summer duck densities were rela-
tively high.

Recently developed management plans portend fur-
ther habitat losses. Plans including fish introductions
on former waterfow! areas, new roads, parking areas,
trails, boat launches, and expansion of use
agreements with private landowners will almost cer-
tainly prove detrimental to waterfowl and other wild-
life. More appropriately, plans should consider
increasing the number of waterfow! reserves and
reducing the ease of access on much of the public
waterfow! wetlands.

Nesting success for geese runs 80 percent or more
as a result of their choosing isolated nest sites and
generally high attentiveness to the nest. By contrast,
the success rate of ducks in producing a brood falls
well below 50 percent as shown in this study. Most
nest failures appear to be a result of disruption by
predators - 38 percent of all nests found in this
study.

The best deterrent to predation losses, and possibly
“voluntary” desertion as well, is the provision of
large, undisturbed tracts of tall, dense vegetation.
Duck nesting in the strips of cover associated with
canal banks and roadsides is not only scarce but
yields virtually no production because of predators.
Most of the duck nesting attempts seen were in the
wet soil zone bordering wetlands, an area which sup-
ports primarily sedges and bulrushes. In the majority
of wetlands examined, this zone varied from 0 to
50 feet in width.

Plans for improving or creating duck nesting cover
need not be concerned with so-called vegetational
preferences. Any ecologically adapted mixture of
broadleaf forbs and grasses is acceptable if they
meet specifications for height and canopy coverage.
Agricultural crops contribute little to duck nesting in
the Project because of generally late season growth
habits, mechanical disturbance or remoteness from
brood rearing habitat. Since the majority of duck
nesting occurs near (within 100 feet) static wetlands,
management steps should aim at providing the best
possible conditions in these areas. Undeniably, ducks
will nest further away if cover is unavailable around
the wetlands, but duckling survival decreases with
increasing distance from water.

Fall and Winter

The dependence of wintering ducks on Columbia
Basin corn crops has been poorly understood. High
winter duck populations in the northern part of the
Columbia Basin Project have been attributed to the
abundance of field corn. Corn has certainly been a
factor, but declines or egress from the North Basin
{the area north of State Highway No. 26) do not
appear at all related to abundance of corn. Major
shifts in wintering areas have sent unprecedented
numbers of ducks to southern portions of the Project
and to the Umatilla-John Day areas along the Colum-
bia River. These shifts have occurred when corn pro-
duction in the North Basin has been greater than at
any time in Project history.

Ungrazed corn stubble seems most attractive to field
feeding ducks from late October through January
during mild weather conditions. At present, the
amount of fall cutting and disking does not appear
to have reduced corn stubble availability below win-
tering needs of ducks.

Aside from possible production declines on northern
(Canada) breeding areas, weather patterns and
harassment seem to be the prime factors influencing
wintering ducks in the North Basin. Except for the
winters of 1968-69 and 1978-79, no significant
changes in either onset or length of freeze-up periods
or in amount of snow cover occurred. Even so, birds



have steadily drifted away from the northern part of
the Project.

The situation can be at least partially reversed by two
management changes. First, hunting restrictions
should be relaxed on the Columbia River at Umatilla
Refuge. This would tend to break up some of the
huge concentrations of birds, forcing them to seek
other sanctuaries. To {ure them back northward,
waterfowl managers must provide several refuges in
the North Basin. Both measures shouid be done in
tandem to obtain greatest benefit. However, of the
two, North Basin sanctuaries are the most critical.
This has already been demonstrated by the recently
created North Potholes Reserve.

Most of the factors which influence spring and sum-
mer use of various wetlands appear to have little sig-
nificance during fall and winter. Distribution and size
of the waterfowl population in the Project seem to
be governed more by the need for quiet resting areas
than any other factor. Food does not at this time
appear to be a significant limitation to Project area
ducks.

Refuges or reserves must also have guaranteed
water rights — sufficient water to attract and hold a
desired number of waterfowl through the winter.
Recent changes in water storage in Potholes Reser-
voir threatens to eliminate the North Potholes
Reserve as a very effective wintering area for some
60,000 to 70,000 ducks and geese. Planned devel-
opment of irrigation should include water for winter-
ing waterfow| needs as a high priority.

Recommendations

Water rights must be assured by not allowing anyone
to deny purchase of irrigation water or prevent the
use of ground and surface waters which may exist
or be developed on a wildlife land parcel.

Ground water withdrawals for irrigation is a crucial
factor which could be detrimental to waterfow! wet-
lands. Ground water dynamics are poorly under-
stood and, therefore, need to be studied in detail
before allotments are given near areas used by
waterfowl.

Neither static nor flowing waters should be con-
nected to irrigation watercourses at any time of the
year to prevent ingress by carp and influents of sus-
pended silts and organic matter from croplands and
cattle feedlots.

Water-level regulatory devices should be installed in
static wetlands wherever possible to control growth
of cattails, produce waterfowl! food plants, prevent
establishment of carp. and lessen risks of botulism.

New wetlands which develop as a consequence of
irrigation (those originating from elevated ground
water or seepage) should be retained in public own-
ership and managed for waterfow! and other wildlife.

Static wetlands under 10 acres in size will provide
the greatest return in duck brood production.

it is strongly recommended that nesting islands be
provided in all wetlands to reduce loss of duck nests
to predators and to increase goose nesting.

Large, undisturbed areas near wetlands are needed
for upland nesting ducks. Ten acres should be
considered as minimum; twenty acres or more would
be ideal. Nesting plots should be designed in wide
rectangle or square configurations rather than long,
narrow strips. Minimum widths should be 200 feet.
Nesting areas must be protected by fences and irri-
gated and fertilized as necessary for maintenance.

Vegetation plantings for nest cover should provide
100 percent groundcover at heights not less than 15
inches. Plant species selection should be guided by
ecological suitability, cover and height requisites,
and acceptability by agricultural intrests.

All habitat devetlopment areas should be fenced.
Grazing should be eliminated near (within 100 ft.)
wetland areas during all seasons of the year. Fenced
lanes may be provided where access to water is
needed by livestock. Where goose nesting occurs,
small goose pastures can be developed on shorelines
through cattle grazing, but these grazed areas should
never exceed more than one-half of the shoreline
perimeter.

Weed control should be limited to spot applications
when herbicides are used. Broadcast spraying
should be used only where noxious plants dominate
large areas.

Wetlands which contain less than 25 percent open
water because of vegetation (mainly cattails)
encroachment should be opened up. Heavy concen-
trated grazing, use of herbicides. explosives and, to
a lesser extent, fire are alternatives for vegetation
control. The most effective control of emergent
plants can be attained through water-level manipula-
tion. This requires installation of regulatory struc-
tures and is advised wherever feasible.

Carp should be removed from waterfow! breeding
and brood rearing areas. Diking, rerouting of feeder
channels, installations of various fish barriers and use
of piscicides should be used wherever carp become
established in streams and small wetlands.

More large reserve areas must be established in the
Columbia Basin. A portion of all new wetlands must



be maintained as waterfow!| breeding and wintering
areas, completely free of human uses such as fishing,
boating, wildlife viewing and hunting.

Provide incentives to private landowners to develop
duck nesting cover along wetlands.

WATERFOWL AND IRRIGATION
WATERCOURSES

Open delivery and drainage courses with a total
length of about 3,200 miles supply over
543,000 acres of cropland with irrigation water in
the Columbia Basin Project. The system is composed
of main canals, lateral canals, and drains of varying
width and flow capacities. Canals and laterals carry
water during the irrigation season (mid-March to mid-
October). During this time, ground water increases
to the extent that upper soil strata become saturated.
Excess water is bled off by an extensive network of
surface and buried drains. As a result, drains usually
flow throughout the year. Many of these water-
courses are used by waterfowl! for resting during
migrations and also contribute to summer duck pro-
duction. Because drains tend to remain ice-free dur-
ing winter, they support a limited amount of duck use
when static wetlands are frozen.

Objectives

The broad objectives of this segment were to:

(1) Identify waterfowl species and extent of use
by facility, by season;

(2) Determine the kind of use made of canals and
drains by waterfowl (i.e., resting. nesting. brood
rearing, or other); and

(3) Describe ecological and physical features
which influence use by waterfowl.

Findings

Duck use on 229 miles of canals, laterals, and open
drains in the Columbia Basin was studied during the
years 1977 to 1979. Seventeen species of ducks
were observed on the watercourses. Mallard, blue-
winged teal, and cinnamon teal comprised 77 per-
cent of the observations. Redhead ducks were the
most common of the eight diving species identified.

Except for diving species, watercourse size did not
appear to be related to duck use. Divers were more
numerous on large canals than the smaller drains and

laterals. Fiow velocities were low over all water-
courses and were believed inconsequential to duck
use.

Concrete-lined channels were generally avoided by
adult ducks; less than 1 percent of the total observa-
tions were on lined channels.

Mallard, blue-winged and cinnamon teals, and red-
head were the principal breeding species using the
channeled waterways. Duck use was estimated at
4.2 ducks per mile on drains, 2.0 per mile on laterals,
and 1.2 per mile on canals. Duck numbers were high-
est during late July, but declined rapidly thereafter.

Open drains, with their year-round flows, offered the
only channeled waters available to ducks during the
early part of the migration season. An average of
1.2 ducks per mile were observed on drains during
this period. During the latter part of migration, canals
and laterals also contained water. The average num-
ber of ducks was estimated at 1.8 and 2.4 birds per
mile, respectively. Drains, at this time, sustained
about 4.9 ducks per mile. The later migration period
had the highest density of birds per mile on irrigation
watercourses of any season.

Duck use of irrigation channels dropped sharply fol-
lowing the reproductive season. Densities on drains
and canals were 3.0 and 0.8 ducks per mile, respec-
tively. Canals and laterals lack water from late fall
through early spring.

Very little duck nesting occurred on channel banks,
one nesting attempt per 10.6 miles of bank. Lack of
nesting was believed a result of poor vegetative
cover. Undesirable plant species, spring burning, her-
bicide treatments, and livestock grazing limited
vegetation cover development on watercourse
banks.

Nine species of duck broods were found on irrigation
waterways. Some 417 different broods were
counted over the 3 years of study, with mallard and
teal comprising 79 percent of the broods. Fifteen
percent were redhead ducks.

Physical features as related to brood use were
investigated on unlined canals, unlined laterals, and
two drains. Four hundred brood sightings, including
resightings, were used in the habitat use analysis.

Brood observations were related to bank type; duck
broods used only reaches with earth-lined banks that
supported vegetation at the waterline. Shallow
coves on one canal supported as much as 55 per-
cent of the observed broods.

Areas where broods were consistently seen along



channels should be preserved for wildlife use. Graz-
ing by livestock must be stringently controlled on
these wetlands to attract breeding ducks.

Borrow areas and spoil piles should be covered with
3 to 6 inches of topsoil wherever possible. Vegeta-
tion plantings should be comprised of species benefi-
cial to wildlife, yet present no weed problems to
farming interests.

Traffic and other forms of mechanical disturbance
have been identified as factors limiting waterfowl
use of irrigation watercourses during the reproduc-
tive season. Therefore, vehicie traffic shouid be
restricted to maintenance crews during spring and
summer. Maintenance roads should be limited to one
side of watercourses.

Vegetation control programs and grazing practices
should be evaluated for costs and benefits. Alterna-
tive programs may prove more economical and also
beneficial to wildlife.

PHEASANTS AND IRRIGATION
DEVELOPMENT

Ring-necked pheasant is the most important upland
game bird in the Columbia Basin and is second in
abundance only to the mallard duck. Irrigation devel-
opment of the semiarid lands of the Basin provided
the kinds of habitat conducive to large pheasant
populations. Early records (preirrigation) indicate
that harvests of 18,000 to 30.000 birds per year
occurred in Adams, Grant, and Franklin counties, the
area of the present Columbia Basin Irrigation Project.
As irrigation spread throughout the region, the pop-
ulation exploded. The peak harvest was attained in
1966 at about 260,000 pheasants. Thereafter.
pheasants began a sharp decline which continued
into the mid-1970’s and gave impetus to this study
in hopes that the causes for the decline could be pin-
pointed and alleviated.

Objectives

In addition 1o discovering factors limiting pheasant
production on the irrigated lands of central Washing-
ton, pending development of the East High and the
mandate of the Fish and Wildlife Coordination Act
spurred interest in providing design features in irriga-
tion plans which would enhance and protect the
wildlife resource. The ultimate purpose of this study
then was to provide engineering and management
recommendations which, if enacted, would sustain
high pheasant benefits over the life of the project.
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Specific objectives as identified in the study’s state-
ment of work were numerous and are summarized
as follows:

(1) Determine wildlife management and biologi-
cal factors affecting pheasant populations;

(2) Describe effects of land use and irrigation
design and management on pheasant
populations; and

(3) Provide management and design recommen-
dations to enhance and protect pheasant popula-
tions in new irrigation developments.

Findings

Labor intensive methods of farming characterized
many of the early-day Columbia Basin irrigated
farms. Furrow flooding required a maze of delivery
and drain systems and consumed the landowner’s
time in operation and maintenance. With his hands
full of normal farming activities, little time was left
to clean up the odd areas or mow the weeds along
field margins. Overapplication of water seeped
through the soil mantle only to resurface at some
other spot. Most of the early pheasant abundance
resulted from inherencies of labor-intensive farming.
To a considerable extent, many of these practices
continue today but advances in technology have
freed the landowner to clean up his farm and bring
previously unused lands into production.

On the most intensively farmed sections of the Basin,
97 percent of the land is in crop production. Little
cover remains for wildlife to use after crops have
been harvested. About 83 percent of less intensively
used lands also support crops. These sites and neigh-
boring wildlife management areas furnish the major-
ity of pheasants which scatter out into all tands
during summer. When winter comes and the protec-
tive crop cover is gone, clean farms become pheas-
ant deserts.

Development of irrigation in lands east of the
Columbia Basin Project has given little respite.
Pheasants occur onirrigated lands at about twice the
density of that on dryland far